Let N be a 3-prime 2-torsion-free zero-symmetric left near-ring with multiplicative center Z. We prove that if N admits a nonzero generalized derivation f such that f N ⊆ Z, then N is a commutative ring. We also discuss some related properties.
Introduction
Let N be a zero-symmetric left near-ring, not necessarily with a multiplicative identity element; and let Z be its multiplicative center. Define N to be 3-prime if for all a, b ∈ N\{0}, aNb / {0}; and call N 2-torsion-free if N, has no elements of order 2. A derivation on N is an additive endomorphism D of N such that D xy xD y D x y for all x, y ∈ N. A generalized derivation f with associated derivation D is an additive endomorphism f : N → N such that f xy f x y xD y for all x, y ∈ N. In the case of rings, generalized derivations have received significant attention in recent years.
In 1 , we proved the following. In this paper, we investigate possible analogs of these results, where D is replaced by a generalized derivation f.
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We will need three easy lemmas. 
The main theorem
Our best result is an extension of Theorem B.
Theorem 2.1. Let N be a 3-prime 2-torsion-free near-ring. If N admits a nonzero generalized derivation f such that f N ⊆ Z, then N is a commutative ring.
In the proof of this theorem, as well as in a later proof, we make use of a further lemma.
Lemma 2.2. Let R be a 3-prime near-ring, and let f be a generalized derivation with associated derivation
Proof. We are assuming that
Applying D again, we get 
On Theorems A and C
Theorem C does not extend to generalized derivations, even if N is a ring. As in 3 , consider the ring H of real quaternions, and define f : H → H by f x ix xi. It is easy to check that f is a generalized derivation with associated derivation given by D x xi − ix, and that f x f y f y f x for all x, y ∈ H. Theorem A also does not extend to generalized derivations, as we see by letting N be the ring M 2 F of 2 × 2 matrices over a field F and letting f be defined by f x e 12 x. However, we do have the following results. Proof. We have
Applying f to 3.1 gives
Substituting D y for y in 3.1 gives
Therefore, by 3.2 and 3.3 ,
It now follows from 3.3 that xD 3 y 0 for all x, y ∈ N; and since N is 3-prime, D 
More on Theorem C
In 4 , the author studied generalized derivations f with associated derivation D which have the additional property that f xy D x y xf y ∀x, y ∈ N. * Our final theorem, a weak generalization of Theorem C, was stated in 4 ; but the proof given was not correct. At one point, both left and right distributivity were assumed. We now have all the results required for a proof. 
